The nephrotic syndrome has emerged over several centuries as the consequence of continued profuse proteinuria, arising in turn from a variety of lesions affecting the glomerulus which impair glomerular ability to retain plasma proteins, in particular, albumin. As a syndrome, it has its own complications and requires its own management irrespective of the underlying lesions. Dissection of these by renal biopsy and by clinical investigation reveals a variety of systemic diseases which affect the kidney, but a majority of primary immune-based diseases appear unique to the glomerulus. Whether the lesion called by Miuller and Munk
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The 1 The page in Cornelius Roelans' De aegritudinibus infantium of 1484 which contains perhaps the earliest description of a nephrotic child: 'The fifty-first disease of children is swelling of the whole body of the child'. Reproduced from reference 2. less abstruse problems of childhood such as teething pains (treat with honey and butter on the gums of the child). We now leap forward almost 250 years, to a really remarkable early description of the nephrotic syndrome by Theodore Zwinger III of Basel (1658-1724) in his Paedoiatreia practica of 1722.3 This text is known to some historians of paediatrics,4 but has been completely ignored by nephrologists. His description of the physical signs of the nephrotic syndrome in chapter 1 19 is quite remarkable, and is worth quoting in full: 'Oedema, generally called hydrops, is a condition involving swelling of the whole body. From head to foot the skin is a pale dirty yellow, the swelling is oedematous and characterised by inflation of the whole periphery with persistent collections of lymph. The swelling is not hard or tense, but such that the print of a finger remains behind. Commonly, thirst is very great, the bowel action not as free as usual, and the urine is scanty because of obstruction and compression of the tubules of the kidney. The breathing is difficult, often accompanied by anxiety because of the compromised function of chest muscles and diaphragm from the swelling of the skin. Besides, there is a continued fever, and soon a strong desire to sleep appears because the brain is overfull with serum; sleep is poor because of disturbance of the "spiritus animalis". Additionally, there may be a dry cough from irritation of the nerves to the lung by the liquid, salty lymph. At the beginning, the swelling may be small, but later it increases steadily if the remedies used do not have their expected effects, so that legs, abdomen and even the face are blown up with a bluish colour, and one must fear attacks of suffocation. We have seen children of either sex in whom the eyelids were so swollen they could not open their eyes, and also the genitalia were so swollen and full of serum, that they looked almost transparent. In boys, the virile member was so swollen that they could make water only with difficulty'. Thus in 1722, more than 100 years before Bright, Zwinger described the nephrotic syndrome and placed the seat of the disease firmly in the kidneys! This is all the more remarkable, because at this time Morgagni had of course not published his great classic De sedibus et causis morborum,5 which established the idea that diseases might arise from specific organs. Incidentally, in this latter work one can find one of the first descriptions of the pale, mottled kidneys of the nephrotic patient. Zwinger did not, however, perform any tests on the urine that we know of, and it was only after proteinuria had been described for the first time in conjunction with oedema by Domenico Cotugno ( One of the many tasks to which these early workers addressed themselves (and which remains uncompleted to this day) was to establish how the oedema came about. The usual explanation is given in Fig 2, a nephrotic syndrome, usually with minimal change disease, arrive at hospital already in shock or even in established acute renal failure. Melzer and colleagues18 pointed out that patients with minimal change disease (who form the great majority of patients with a nephrotic syndrome in childhood) usually have high plasma renins, whilst the levels in most other nephrotic patients are normal. Thus, it does seem possible to reconcile these disparate observations. Immediately after proteinuria begins, or reaches nephrotic proportions, the plasma albumin falls as a result of both excretion and increased renal catabolism of reabsorbed albumin. The plasma volume contracts, triggering humoral and physical stimuli to the renal tubules which result in more avid retention of sodium, and secondarily of water. Excretion of a water load in nephrotics is reduced in most studies 19 and occasionally true hyponatraemia may be seen as opposed to 'false' or 'dilutional' hyponatraemia dependent on high lipid levels. This retained salt and water is distributed more into the tissues than normally because of the lowered plasma oncotic pressure, but gradually the plasma volume is restored to normal -at the price of an expanded extracellular space, a great increase in total body sodium (which can more than double) and visible oedema. Thus the patient 'purchases' a normal plasma volume in the face of hypoalbuminaemia; but the price is oedema. Equally, if the doctor gives diuretics he will eliminate thia oedema, but the 'price' will be hypovolaemia. One of the complications (Table I ) from which nephrotic patients may suffer is acute renal failure. The cause of this acute renal failure principally seen in nephrotics with minimal change and focal sclerosing lesions,20 25 is not known. Diagnosis may be difficult if the patient presents in this state, since the urine will contain not only large amounts of protein but also red and white cell casts and many red blood cells, presumably the result of associated tubular necrosis. Thus, the appearances exactly mimic those of an acute proliferative glomerulonephritis, with or without crescents, and early renal biopsy is necessary to make the diagnosis (see below). To begin with, this complication of acute renal failure was thought always to be associated with hypovolaemic shock and circulatory collapse,21 and there is little doubt that this accounts for some cases, often accompanied by septicaemia (see below). 32 or later. Unfortunately, neither ultrasound nor CAT scanning seems able to equal the performance of invasive angiography in making the diagnosis, a procedure not without risk. Thus, few clinicians perform venography in all their nephrotic patients unless symptoms indicate;36 but many will perform it routinely, or have a lower clinical threshold for performance, in nephrotic patients with membranous nephropathy. Thrombosis as a whole is a danger which stalks the nephrotic patient, and remains a worrying source of morbidity and mortality. What makes it of particular note is that diuretic treatment, presumably by raising the haematocrit and increasing blood viscosity,37 38 may increase the chances of thrombosis. It has been a cause of death in our own series of adult77 and childhood49 nephrotics, and in a recent series of nephrotic children.39 However, the pattern of thrombosis is different in adults and children.27 One large survey of European centres27 40 found that almost half the children had arterial thrombosis, whereas in the adults the great majority had venous thromboses, although arterial thromboses are also seen.27 In children, the arterial thromboses affected almost any artery in the body, intracardiac and pulmonary artery thrombosis being remarkably Another major problem which was a cause of death until the antibiotic era was cellulitis. This can spread with terrifying rapidity in the oedematous tissues of the nephrotic patient, and may arise from splits in the skin occasioned by the swelling. The organism is usually present in the blood stream and can more usually be obtained from the blood than from the local lesion. The final complication of the nephrotic syndrome that I wish to deal with was heralded by John Blackall in 1811,8 who noted that the serum of blood drawn from nephrotic patients was milky in appearance; an observation which may well have been made earlier in dropsy, given the popularity of blood-letting in the eighteenth century. Twenty-five years later, Robert Christison established by its solubility in sulphuric ether that this material was indeed fat. 59 We now know53
that there are complex alterations of lipoproteins in nephrotic patients, with rises in VLDL and LDL cholesterol fractions, although in most patients HDL is normal, being low only in an occasional patient with relentless proteinuria and very low serum albumin; of the subfractions, HDL2 is selectively reduced. In all cases with or without visually evident hypertriglyceridaemia, the total cholesterol is very much elevated in proportion to the reduction in plasma albumin. The reasons for the increased hepatic synthesis of apoprotein, which is responsible, along with urinary losses, for these changes, are poorly understood. Naturally these changes in circulating lipids lead to speculation as to whether nephrotic patients are more susceptible to vascular disease, and in particular myocardial infarction, since similar changes in the blood fats of control populations are known to be associated with increased mortality from vascular causes. It has proved surprisingly difficult to give an answer to this apparently simple question. 54 55 From the beginning, it seemed that children and young adults with a nephrotic syndrome and precocious atheroma suffered from relentless nephrotic syndromes, and a number had what we would now recognise as focal segmental glomerulosclerosis (FSGS) lesions.46 '56,57 In fact, it emerges from follow-up studies58 that rather few other patients remain nephrotic for long periods of time -only one-third had a nephrotic syndrome for more than four years in our study. The remainder either lose filtering surface and go into renal failure, with diminishing proteinuria, or remit spontaneously or in response to treatment. It is noticeable that in progressive FSGS with renal failure, profuse proteinuria may persist right into terminal renal failure and even require nephrectomy. Thus, only a tiny proportion of nephrotics are subjected to continuous hyperlipidaemia over many years. The reasons for this decision are evident in the diagram: under the age of 6 or so, the overwhelming number of children show the minimal change lesions of 'lipoid nephrosis' and almost all are responsive to corticosteroids, losing their proteinuria within at most 4 weeks' treatment. A further 25 % of those with focal segmental glomerulosclerosis will also lose proteinuria. Thus, it is justified to give almost all young nephrotic children corticosteroids, provided their urine does not contain persistent haematuria with casts. Then in the minority, with no response by at most 4 weeks, a biopsy can be done at this point. Recently, it has been suggested that a similar policy be adopted for adult nephrotic patients,75 76 on the grounds that the extra information gained from this invasive procedure does not justify the risk. The calculations used involve some rather uncertain data or assumptions, but the idea falls down on two other accounts. First, how long in an adult with minimal change disease must corticosteroids be given to achieve a good chance of remission? An analysis of our own adult series of patients with minimal change nephrotic syndrome, shortly to be published,77 shows that adults take much longer to respond to steroids than children: treatment for at least 16 weeks, not 4 weeks, would be necessary to identify the non-responders -who would be some 70% of the total, not 10%. The risks of a longer course such as this to the majority who would not benefit almost certainly exceeds the dangers of renal biopsy, especially in older patients. That this difference between adults and children is not simply the result of using relatively lower doses of corticosteroids in the adults is suggested by the observation that their response to an identical dose of cyclophosphamide on a bodyweight basis (3 mg/kg/ideal weight for height for 8 weeks) is similarly retarded. Also, there are very few clinical pointers which will indicate either an early response to treatment with corticosteroids, or a good prognosis in the long run (Table 111) . Surprisingly, renal function at presentation is little or no guide to the degree of underlying irreversible renal damage, since the haemodynamic events of the nephrotic syndrome override the effects of the underlying type of glomerular disease. Obviously the age at onset, as indicated in Figure 3, 
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The Ulster Medical Journal adults with nephrotic syndromes; patients with minimal change disease are hypertensive surprisingly often at onset,13-15 which remits with the proteinuria; and we have made the same observations in some childhood nephrotics; presumably this is the result of volume contraction and renin secretion. A low serum complement is of use principally because of its association with mesangiocapillary glomerulonephritis (MCGN), which in general has a poor prognosis. However, above all, it is those nephrotics with persistent microscopic haematuria as well as profuse proteinuria who in general do badly, since this is a characteristic of most of the progressive forms of glomerular damage. In the longer term, persistence of the proteinuria at nephrotic levels is a poor prognostic sign. Longterm studies in our unit show that, in most patients who will ultimately heal, the proteinuria rarely remains in the nephrotic range more than a year or two.
Conversely, the serum creatinine is almost always raised permanently in those with progressive disease after only 2 . 4 years of evolution. Essentially all patients who lose their proteinuria maintain their renal function, unless hypertension has developed and is inadequately treated.
Another interesting observation we have made recently49 '77,78 is that the frequency and rate of relapses in minimal change nephritis patients declines steadily with increasing age at onset of the disease. In children. all those who ran very long-term relapsing courses had an onset less than six years of age, and the average number of relapses declined steadily from 1 *15 years of age. Amongst adults, the same gradient with age is evident: although as high a proportion of adults have at least one relapse as in childhood (about 70%), overall the total number of relapses is much less; that is, fewer adults become frequent relapsers. This is particularly noticeable in the older patients: over 60 years of age, relapses are rare, although the initial nephrotic episode in these old patients may be devastating and some may die in the acute phase.
For a much more extended account of the history of the nephrotic syndrome, the reader is referred to Chapters 1 and 2, by JS Cameron and RJ Glassock, and RM Kark respectively, in the forthcoming book The nephrotic syndrome, edited by JS Cameron and RJ Glassock (New York: Marcel Dekker), now in preparation.
